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[0003] 

A conventional substrate processing apparatus is described with 
reference to Fig. 2. 
[0004] 

A reaction furnace 1 is located in an upper part of a housing 
2 on a downstream side thereof- A cassette reception stage 3 is 
disposed in front of the housing 2 . A cassette stocker 4 is disposed 
to face the cassette reception stage 3. A cassette transfer 
apparatus 5 is arranged between the cassette reception stage 3 and 
the cassette stocker 4. Disposed below the reaction furnace 1 is 
a boat elevator 6 that loads and unloads a boat 8 into and from 
the reaction furnace 1 . The boat 8 can be placed on the boat elevator 

6 via a boat cap 9 . A wafer conveying apparatus 7 is arranged between 
the boat elevator 6 and the cassette stocker 4 . Owing to the 
cooperation of the up and down movement, the rotational movement, 
and the forward and rearward movement , the wafer conveying apparatus 

7 can convey wafers between the cassette stocker 4 and the boat 
elevator 6. 

[0005] 

The reaction furnace 1 is composed of a cylindrical heating 
unit 11 with a ceiling which stands on a heater base 10, a cylindrical 
soaking tube 12 with a ceiling which is arranged in the heating 
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unit 10 to be concentric therewith, and a reaction tube 13 arranged 
in the soaking tube 12 to be concentric therewith- A reaction gas 
line (not shown) and an exhaust line (not shown) are inserted through 
the reaction tube 13. 
[0006] 

A cassette 14, which has been loaded from an exterior transfer 
apparatus , is placed on the cassette reception stage 3 . Upon loading 
of the cassette 14, wafers 15 contained therein take an upright 
posture. The cassette reception stage 3 rotates the cassette 14 

at 90° such that the wafers 15 take a horizontal posture, and the 
wafers 15 in the horizontal posture are transferred to the cassette 
transfer apparatus 5. By the cooperation of the lateral movement, 
the up and down movement, and the forward and rearward movement, 
the cassette transfer apparatus 5 conveys the cassette 14 to a 
predetermined position of the cassette stocker 4. The cassette 
stocker 4 can store the desired number of cassettes 14, e.g., two 
batches of cassettes 14. 
[0007] 

The boat elevator 6 has already lowered the boat 8, and the 
wafer conveying apparatus 7 conveys the wafers 15 from the cassette 
14 stored in the cassette stocker 4 to the boat 8. After the 
predetermined number of wafers 15 are conveyed to the boat 8, the 
boat 8 is loaded into the reaction furnace 1 (reaction tube 13) 
by the boat elevator 6. Then, a lower end opening (furnace opening) 
of the reaction tube 13 is hermetically closed by a furnace-opening 
lid 16 on which the boat 8 is placed. 

[0031] 

Fig. 1 shows a furnace opening part of the embodiment according 
to the present invention. In Fig. 1, the same parts as those shown 
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in Fig. 3 are shown by the same reference numbers, and their detailed 
description is omitted. In Fig. 1, illustration of the exhaust 
port 43 is omitted. 
[0032] 

A furnace opening (the lower end opening of a reaction tube 
13) can be hermetically closed by a quartz furnace-opening lid 45. 
[0033] 

The furnace-opening lid 45 is of a disk-like shape, and has 
a circular central portion 45a which is raised from the 
furnace-opening lid 45 . A seal-member reception groove 4 6 is formed 
in a peripheral upper edge of the furnace-opening lid 45 . By fitting 
seal member 25 in the seal-member reception groove 4 6, and by 
externally fitting a fixing ring 28 on the seal-member reception 
groove 46, the seal member 25 can be held between the furnace-opening 
lid 45 and the fixing ring 28. In addition, by securing the fixing 
ring 28 onto a metal seal cap 47, the furnace-opening lid 4 5 can 
be fixed on the seal cap 47 . A ring-shaped cooling tube 4 8 is embedded 
in a lower surface of the seal cap 47, and the cooling tube 48 is 
connected to a cooling source, not shown. 
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